Liver sinusoidal endothelial cells depend on mannose receptor-mediated recruitment of lysosomal enzymes for normal degradation capacity.
Liver sinusoidal endothelial cells (LSECs) are largely responsible for the removal of circulating lysosomal enzymes (LE) via mannose receptor (MR)-mediated endocytosis. We hypothesized that LSECs rely on this uptake to maintain their extraordinarily high degradation capacity for other endocytosed material. Circulatory half-life studies of (125)I-cathepsin-D in MR knockout (MR(-/-)) and wild-type mice, and endocytosis studies in LSEC cultures, showed a total dependence on the MR for effective clearance of cathepsin-D. Radioiodinated formaldehyde-treated serum albumin, a ligand for the LSEC scavenger receptors, was used to study catabolism of endocytosed material in MR(-/-) and wild-type mice. The plasma clearance, liver uptake, and the starting point for release of degradation products to blood, were similar in both experimental groups, indicating normal endocytosis and intracellular transport of scavenger receptor ligands in MR(-/-) mice. However, the rate of formaldehyde-treated serum albumin catabolism in the liver of the MR deficient animals was reduced to approximately 50% of wild-type values. A similar reduction in intracellular degradation was recorded in LSEC cultures from MR(-/-) mice compared to wild-type controls. In accordance with this, MR(-/-) LSECs had markedly and significantly reduced enzyme activities for four out of five LE tested, i.e., cathepsin-D, alpha-mannosidase, beta-hexosaminidase and arylsulfatase, but not acid phosphatase, compared to wild-type controls. Immunoblot analysis showed that the content of pro-cathepsin-D relative to total cathepsin-D in wild-type LSECs was less than one-fifth of that in hepatocytes, indicating lower endogenous LE production in the LSECs. We show for the first time that LSEC depend on MR-mediated recruitment of LE from their surroundings for effective catabolism of endocytosed macromolecules.